Objective To assess the impact of occupational factors on the sex ratio of dentists' children. Methods A randomly selected 501 Iranian dentists participated in a telephone interview. The participants were contacted by their mobile number to answer questions about demographic variables (gender, age, marriage status), practice-related variables (year of graduation as general or specialist dentist, years of clinical work, working hours, average number of radiographs taken in a day, and spouse's job), and questions about their children (number, gender and date of birth of each child). Kruskal-Wallis and Chi-square tests served for statistical evaluation. Results Of all participating dentists, 71 % were men, about two-thirds were 35-to 50-year olds, and 89 % were married. In total, the dentists had 768 children; about 21 % had no child. Of all the children, 54 % were boys (overall sex ratio = 1.17). The offspring sex ratio was 1.13 among male dentists, 1.50 for female dentists, and 1.44 when both parents were dentists. Higher percentages of boys were prevalent among female dentists, younger dentists, and general dental practitioners (p \ 0.008). Conclusion Demographic and practice-related factors showed some impact on proportions of both sexes of dentists' children in this study. However, the result needs evaluation in further studies.
Introduction
The effect of several environmental and occupational factors on human sex ratio at birth (ratio of number of male births to female births) has been the subject of numerous studies in recent decades. These include exposure to hazardous chemicals, ionizing and non-ionizing radiation, g-force, demographic factors, various sources of stress, and parental occupation [1] [2] [3] . Studies on offspring sex ratio in occupations like pilots and astronauts, radiologists, physiotherapists, orthopedic surgeons, and other jobs inquire into the relation between sex ratio and occupation and may result in an improved understanding of probable pathophysiologic explanations [4] .
Unique characteristics of the working environment of dentistry may have an impact on the reproductive outcomes of dentists in terms of sex ratio in their children. The profession of dentistry is naturally prone to a wide range of health hazards. Dentists are frequently exposed to various sources of infection, different types of chemicals, and physical and psychological stresses [5] [6] [7] . The objective of this study was to assess the offspring sex ratio of Iranian dentists in relation to demographic and practice-related factors in their lives.
Materials and methods
This human observational study conforms to the STROBE Guidelines [8] . Participants in this cross-sectional study were chosen by simple random selection from the list of all & Hadi Ghasemi ha.ghasemi@sbmu.ac.ir; hadighasemi558@yahoo.com dentists in Iran. An updated list of all registered dentists in Iran served as the study framework. Of about 25,000 registered dentists, 501 computer-derived random numbers became the study sample. If 50 % is considered the proportion of male offspring, to estimate it in the current population with 95 % confidence and determining a 0.045 error, the required sample size is 476 individuals. To compensate for probable loss of samples, an additional 25 provided 501 subjects for the final study sample. The dentists selected were contacted by their cell phone numbers. After excluding unsuccessful contacts, data from 501 dentists were complete and served as working data in this study.
The questions in the telephone interview included demographic questions (gender, age by year, marital status), practice-related questions (year of graduation, years of clinical work, working hours per day and per week, average number of radiographs taken per day, and occupation of spouse), and questions about their children (number of biological children, gender and date of birth of each child).
As a pilot study, the telephone interview was tried with ten selected dentists; based on this experience, small revisions improved the questions and the method of asking. Following that, one of the authors (RM) performed the main telephone interviews during October-December 2014.
The ethical considerations of the study were approved by the department of Community Oral Health, Shahid Beheshti School of Dentistry. All dentists were assured that their information would be strictly confidential.
Descriptive statistics included frequencies and percentages of the dentists by personal and practice-related factors and also percentage of children and sex ratio in each subgroup. Statistical evaluation included the Kruskal-Wallis test for differences in sex ratio among subgroups and the Chi-square test for differences in frequencies between the dentists' subgroups. SPSS software version 21 served as the statistical tool.
Results
Of all 501 dentists participating, 71 % were men, about two-thirds were 35-50 years old, and the majority were married (Table 1) . More than 60 % of the dentists reported at least 10 years of clinical work experience and 87 % were general dental practitioners.
In total, the participating dentists reported having 768 children; about 21 % of the dentists had no child, and 55 % had two or more children (Table 2 ). More than half the children were boys, an overall sex ratio of 1.17. Offspring sex ratio among female dentists (1.50) was higher than when both parents were dentists (1.44), or in male dentists (1.13). The percentages of boys in these three 'groups were a respective 60 %, 59 %, and 53 %, a difference statistically significant (p \ 0.001).
Higher percentages of boys among all children appeared in the age \35 group (Table 3) . Difference in percentages of boys in the subgroups based on dentists' age, clinical work, and type of specialty were statistically significant (p \ 008).
Discussion
In total, the percentage of boys was higher than that of girls among dentists' children, and these higher percentages were prevalent among female dentists, younger dentists, and general dental practitioners. Moreover, the majority of the dentists were married, and one out of five had no child.
To the best of our knowledge, this is the first study focusing on the association of offspring sex ratio with the profession of dentistry in Iran and also worldwide. Since the participants in this study were a random sample of all dentists in Iran, results are fairly well generalizable to the population of dentists in the country. Limitations in the cross-sectional study design, however, make it difficult to draw firm conclusions from the existing data. It was also Moreover, other environmental factors, ones not considered here, may impact these dentists' children's sex ratios. The great number of studies evaluating the association of parents' job and offspring sex ratio include a wide range of occupations [1] , reflecting the importance of the effect of job conditions on gender of professionals' children. On the other hand, comparison between offspring sex ratio among these various structurally different professions is difficult. Consistent with our findings, a higher proportion of boys than girls have appeared among children of radiologists [9] and navy submariners [10] , while in children of a group of cardiologists [11] , orthopedic and gynecologist surgeons [12] , personnel of stressful jobs including healthrelated jobs [3] , pilots [13] , and divers [14] , girls have been more numerous than boys.
Dentistry has been considered a stressful profession [5] , so one would expect to find an effect of stress in the offspring sex ratio. The link between job-related stress and offspring sex ratio is difficult to explain. Some evidence shows a skewed offspring sex ratio among stressful jobs like health-related jobs [3] , cardiologists [11] , orthopedic and gynecological surgeons [12] , pilots [13] , and divers [14] with a higher probability of having daughters than sons. We, however, found the opposite; dentists reported more boys than girls. This may be due to difficulty in gathering precise information about stress in terms of its severity, longevity, inherent qualitative nature, and level at the time of fertilization.
That younger women produce more boys than girls [15, 16] may in part explain the difference in the offspring sex ratio of female dentists (1.5) and male dentists (1.13), since in this study younger dentists were more often women than men. Comparing the findings of this study with those for the whole Iranian population may provide new ideas for more research in this field. The offspring sex ratio here (1.17) was higher than that of the whole population in Iran (1.04) [17] . This difference may be due to the unique characteristics of the dental profession, although explaining any effect of job type on children's sex ratio is very difficult. Other interesting findings of this study are the percentage of dentists without any children (21 %) and of dentists' being single (9 %), which are both higher than in the whole population: 14 % and 4 % [18] . This difference needs to be studied at a deeper level from the sociological point of view.
Conclusion
Demographic and practice-related factors showed some impact on offspring sex ratio among these Iranian dentists. Sex ratio in their children differed from that of the whole population, a fact which needs further and deeper study.
